Posterior segment activity in uveitis often requires systemic immunosuppression; however, this is associated with many side effects, including potentially life-threaten ing complications, and is better avoided if there is only mild intraocular inflammation, disease activity is confined to one eye, or there are specific contraindications such as pregnancy. The widely recommended alternative therapy is periocular steroid injections, either to the orbital floor or to the posterior sub-Tenon' s space, which achieve high, potentially long-lasting local concentrations of active agent with less risk of systemic side effects. There is still the potential for local side effects, including globe perfor ation, but this is less likely with orbital floor than with pos terior sub-Tenon' s injections. Despite the theoretical advantages of orbital floor steroid injections in the treat ment of posterior segment inflammation in uveitis. there are no previously published studies specifically assessing their efficacy.
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MATERIAL S AND METHODS

All the patients seen in the Uveitis Clinic at Moorfields
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Eye Hospital during a 4 month period (1 December 1991 to 31 March 1992) who were treated during that time or had previously been treated at Moorfields by orbital floor steroid injection were reviewed. Details of the therapy and its effects. as well as the diagnosis, were obtained from the hospital notes. Patients were interviewed and examined by one of the authors (PR.E.) to confirm these details.
Visual acuities were recorded as Snellen equivalents at a distance of 6 m. Vitreous inflammatory activity was scored according to the recorded level of cellular activity (+/-= 1.+ = 2,++ = 3,+++ = 4). The degree of vitreous opacification or structural change within the vitreous was not used for analysis. Anterior chamber inflammatory activity was not analysed because of the influence of changes in concurrent topical steroid therapy. The pres ence or absence of macular or disc oedema on clinical examination was recorded for the purposes of sub-group ing the treated eyes. but in the absence of routine fluor escein angiography was not used to assess disease activity or response to treatment.
The criteria for therapeutic success were an improve ment in visual acuity of 2 Snellen lines or more or an improvement of 2 or more in the vitreous cellular activity score. Duration of a positive response was determined by the timing of the last review examination at which improvement was still noted to be present.
Statistical analysis was performed with the chi-squared test for numerical data and with the Wilcoxon rank-sum test for ordinal and nominal data.
RESULTS
Twenty-eight patients were identified (16 female. 12 male; aged 15-75 (mean 39) years). A total of 54 injections (Depo-Medrone (Upjohn) 20-40 mg, methylpredniso lone 40 mg or triamcinolone 40 mg) had been admin istered to 33 eyes (22 right, 11 left) over a greater than lO year period from 9 September 1981 to 19 February 1992. All injections had been administered through the eyelid. The injections had been administered by Consultants, Fel lows, or Senior Registrars attached to the Uveitis Clinic.
Because of the number of individuals involved it was not statistically valid to analyse the results according to who had administered the injection.
The commonest diagnoses were pars planitis and idio pathic uveitis (Table I ). The indications for treatment were either a visual acuity of 6/12 or less or symptoms related to vitreous cellular activity. At the time of 52 injections, acute disease activity was confined to the eye being treated. One patient received simultaneous injections to both eyes because of inflammatory activity in both eyes, there having been no response to a previous trial of systemic steroids but a beneficial response to a previous unilateral orbital floor steroid injection. Besides this con sideration the prime reasons for selecting orbital floor steroid injection were:
I. Unilateral disease in patients not previously treated except with topical therapy.
2. Additional therapy in patients with unilateral exacer bation of disease while being successfully treated for bilateral disease with systemic steroids. 3. Unilateral disease relapse in patients who had pre viously responded to orbital floor steroid injection.
The total duration of disease activity in the treated eye at the time of injection ranged from 1 to 156 months (mean 29 months). Pre-treatment visual acuities ranged from 6/6 to counting fingers ( Fig. 1) , with a median of 6/24. Seven eyes had a pre-treatment acuity of 6/9 or 6/6. The pre treatment vitreous cellular activity score ranged from 0 to 4 with a mean of 2.1 (Fig. 2) . None of the 7 eyes with an acuity of better than 6/12 had a vitreous cellular activity score of less than 2 before treatment.
It would be expected that the pattern of response in indi vidual eyes and between the two eyes of the same patient would be interdependent and that the responses could not be analysed independently. Surprisingly this was not the case. A total of 33 injections were administered to the II eyes that underwent repeated injections. Amongst these 33 injections the response to one particular injection could not be predicted by the response to previous or to sub sequent injections to the same eye, i.e. a positive response to one injection was just as likely to be followed by a nega tive or a positive response to the next injection to the same eye. Thus first and repeat injections to the same eye had the same likelihood of producing a positive response and an initial response was not associated with an increased likelihood of a positive response to subsequent injections. Similarly amongst 5 patients who underwent treatment to both eyes, 4 had a different response to the first injection administerd to each of the two eyes, e.g. a positive response in one eye and a negative response in the fellow eye, and only 1 patient had the same response in the two eyes. Thus amongst the factors controlling the response to orbital floor steroid injections the individual patient's or indi vidual eye's response to previous treatment was not significant. For this reason and the simplification that ensues, the results are reported and discussed with respect to individual eyes. The details of response rates and mean duration of response according to various parameters are given in Table II .
There was a positive response to 48% of injections with a duration of effect ranging from 2 to 26 weeks (mean 9 weeks). Tw enty of the 54 injections (37%) produced a positive response for 4 weeks or more. Nineteen injections (40% of those administered to eyes with a pre-treatment acuity worse than 6/9) produced an improvement in visual acuity, with a range of 2 to 5 Snellen lines and a mean improvement of 2.7 lines (Fig. l) . Thirteen of these 19 injections did not result in a coincidental improvement in cellular activity. In these 13 cases the eyes had a lower mean vitreous cellular activity score (1.6 vs. 2.7, p<0.05) but the same prevalence of macular oedema (69% vs. 67 %) before treatment compared with the eyes treated with the six injections which produced an improvement in both visual acuity and inflammatory activity. There was no difference in the degree of visual acuity improvement between the groups with and without improvement in cel lular activity. Post-treatment vitreous cellular activity scores were not available for 3 injections. Of the other 51 injections, 13 produced an improvement in the vitreous cellular activity score, with a range from 2 to 5 and a mean improvement of 2.5 (Fig. 2) .
There was no statistical difference in treatment out come according to sex or age of the patients, disease dura tion, visual acuity, the presence of macular or disc oedema prior to treatment, or the type or dose of injection used. Also there was no difference in outcome between eyes with pars planitis and those with idiopathic uveitis. Of the 7 injections administered to eyes with a pre-treatment visual acuity of 6/9 or 6/6 there was a positive response to 4 (57%). Seven of 9 eyes that did not respond to orbital floor steroid injection and were treated with systemic ster oids improved with the latter treatment. Conversely 5 of 6 eyes which had failed to respond to systemic steroid ther apy and were treated with orbital floor steroids responded to the latter treatment.
Five eyes suffered a I line decrease in visual acuity, 4 eyes suffered an increase in the cellular activity score of I, and 1 eye suffered an increase in cellular activity score of 2. No eyes suffered a drop in visual acuity of 2 or more lines or an increase of 3 or more in the vitreous cellular activity score. Thus only 1 eye showed an adverse response after orbital floor steroid injection using the level of criteria set for a positive response. There were no com plications from the orbital floor steroid injections in this group. 
DISCUSSION
Experimental studies have clearly demonstrated that pos terior periocular steroid injections produce high concen trations of active agent within the posterior segment of the eye, producing higher levels than systemic steroids particularly when the eye is inflamed. stating which particular injection route had been used, although it is likely that posterior sites would have been used in most of the cases. The only study which provides exact information on the effects of single posterior peri ocular injections is that of Jennings et ae In an effort to determine the mode of action of posterior sub-Tenon' s steroid injections in cystoid macular oedema secondary to uveitis, they studied 12 treated eyes measuring visual acu ities and blood-retinal barrier permeability (fluorescein angiography and vitreous fluorophotometry). They found that 50% of the eyes had an improvement in visual acuity which lasted for at least 4 weeks. There are no published studies of the efficacy of orbital floor steroid injections in the treatment of uveitis. In this uncontrolled and primarily retrospective study of 33 eyes with uveitis due to a variety of causes, an improve ment in visual acuity or inflammatory activity occurred after 48% of 54 orbital floor steroid injections. The dura tion of effect averaged 9 weeks and exceeded 4 weeks after 84% of the effective injections. The patient's age and sex, the disease aetiology, disease duration, pre-treatment visual acuity, macular or disc oedema prior to treatment, and type and dose of steroid injection had no influence on treatment outcome. It was notable that a number of patients with macular oedema and a relatively low level of inflammatory activity prior to treatment experienced an improvement in visual acuity without any change in inflammatory activity, presumably as a result of direct effects on the degree of macular oedema. Since fluor escein angiography was not carried out routinely on the eyes included in this study no more can be said about the mechanism of action of the orbital floor steroids in these eyes. Seven injections were administered to eyes with good acuity (6/9 or 6/6) for control of vitreous inflamma tory activity. The response rate from these 7 injections did not differ significantly from that produced by the injec tions administered to eyes with reduced visual acuity, whether this was or was not associated with clinically apparent macular oedema.
An intriguing aspect of this study is that the response to any particular injection was not predictive of the response to subsequent or even preceding injections. There is no clear explanation for this finding, although it does suggest that orbital floor steroid injections have an inherent varia bility of efficacy. This variability may be due to differ ences in techniques of administration. but this is unlikely since all the injections were administered by experienced ophthalmologists. A more reasonable explanation is that the time course of dispersion of steroids from the region of the orbital floor may vary considerably from one injection to another. In practical terms this finding indicates that a failure to achieve a response to one orbital floor steroid injection should not deter the clinician from undertaking further injections to achieve a response.
This study is limited by its primarily retrospective nature and the lack of a control group. However it does provide a useful overview of the efficacy of orbital floor steroid injections as they might be used clinically in the management of uveitis with significant posterior segment inflammation. In any retrospective study it is difficult to be sure of the precise indication for undertaking treatment in any individual case but it is a sine qua 11011 that treatment was undertaken because it was thought clinically to be jus tified. This is an especially important consideration when mild disease activity does not necessarily justify treatment and may spontaneously improve. In this series the need for treatment is supported by 87% of the eyes having a pre treatment acuity of 6/12 or less, and the remainder having a vitreous inflammatory score of 2 or more.
The overall positive response rate of 48% at first appears disappointing, but this needs to be put into context by comparison with other treatment modalities. For this the most relevant information relates to the treatment of pars planitis. Schlaegel et al} using anterior periocular methylprednisolone every 2-6 weeks, reported a rapid visual improvement (within 2 months) in 5 of 24 eyes and a slower improvement in a further 9 eyes, amounting to an overall response rate with prolonged therapy of 58%. In the study by Godfrey et al.6 in which repeated periocular steroid injections produced improvement in 71 % of eyes, only 40% of eyes improved on systemic steroid therapy equivalent to prednisolone 15 mg/day or less and 60% of eyes improved on the equivalent of prednisolone 20 mg/ day or more.
It is thus clear that a 48% therapeutic response rate is a successful outcome. In support of the relative efficacy of orbital floor steroid injections in this particular patient population is that of 6 eyes that had failed to respond to systemic steroids, 5 (83%) responded to orbital floor ster-oid injection. Whether posterior sub-Tenon's steroid injections, because of their closer proximity to the globe, would improve on the 48% response rate and the varia bility of response rates, and whether any such increase jus tifies the greater risk of globe perforation, would need to be addressed by another study.
In conclusion, orbital floor steroid injections are a use ful therapeutic option in the management of posterior seg ment inflammation in uveitis. They are particularly applicable to patients with active disease in one eye only and when there are specific contraindications to systemic steroid therapy. There is no evidence to suggest that they are any less effective than systemic steroids in controlling disease activity. In fact animal studies indicate that per iocular injections produce higher intraocular steroid levels than systemic therapy. It is interesting that in this study, failure to respond to orbital floor steroid was not predictive of a significant lack of response to subsequent injections. This obviously indicates that repeated trials of orbital floor steroid injection are justified if the clinical situation is appropriate. The major limitation to long-term manage ment of uveitis with orbital floor steroid injections is the limited duration of action, the mean duration being 9 weeks. Whether any particular individual can be managed on a long-term basis with repeated orbital floor steroid injections will of course depend upon the patient's toler ance of periocular steroid injection, the degree of disease activity and the individual circumstances with regard to systemic steroid therapy.
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